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T change of albalive phosphatase (ALP) in pure mansonlasis, arevy

Y inevoass b sovim ALP activity wis demonstrated b the un-
anoplicated stags of the diseass, The participation of organs other thaw the
Gaven Pariicwlanly ths intoatine is auggested with bugen duration and progreas
of the disonan, conin ALP activitioa showed wove slgifieat levations. Yet, vo
aigueifioant changs i winavy ALP could b detected even ln patlents chowing
dha highost sevum ALP astloity veflecting wormal glomenalan filination fune
How of dha kiduey.

Fuu cases with baomatodiass, sovum ALP activity showed bigh sign'ficans
eloration as well as & vevy ligh significant ineveass ln univany ALP. Hower
o, wo cownelation could fo ofaewed betwes tho extent of lneneass i wrinany
ALP acdivity aad sovim ALP in lndividual cases.

P cases with mvied infection, sovun ALP activity was siguifleantly ele-
pated aud the extent of elevatisn ln the sanious stages exceeded that in furs
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INTRODUCTION

it is well known that tissue destruction results in
the redease of some of its contents, including en-
ymes, into the accessible channel. 1t is well doc-
wmented that the liver is the most and main impor-
tant source for serum isocitrate dehydrogenase
(Okumura et al, 1960) and the liver as well as
the kidaey are very rich in alkaline phosphatase
{(Wachstein, 1958 and Butterworth and Moss
1968), alanine aminotransferase and aspartate
aminotransferase (Wraobleski et al., 1956 and
Dubach et al, 1966), glutamyltransferase
(Rosalkie t al., 1973 and Teesdal et al,, 1976)
and leucine aminopeptidase (Wachstein, 1959)
and these organs could be involved in the causa-
tion of abnormalities of serum and/or urine en-

- zyme patterns when involved in a disease.

In S. mansoni the liver could be considered as the
site mainly and seriously affected and that the ex-
tet of damage is more dramatic with longer dura-

' tion of the disease and its advancement from a

stage to the next severe one. On the other hand, in
haematobiasis the renal system including the kid-

- neys is the system that is extensively invaded and

involved, and such involvement may interfere
with the normal handling of blood circulating pro-

~ teins and enzymes though to variable degrees, de-

pending upon the extent and type of involvement,
Consequently, one can expect to find variable

~ changes int he urinary enzyme pattern (e.g. y -GT,
- GOT, GPT, ALP) that migh throw some light on

—
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the extent of renal involvement in urinary bilhar-
ziasis,

Thus, evaluation of the activities of these enzymes
in both serum and urine may prove to be of value
in unfolding the extent of organ derangements that
accompany bilharziasis either pure mansoniasis,
pure hacmatobiasis or both types mixed, and that
may prove (o be of value in the detection and/or
identification of the type of bilhazial infection or a
particular stage of the disease.

The present study includes the estimation of the
activities of a battery of enzymes (ICD, LAP, y-
GT, ALP, GOT, GPT) that are known to be preset
in abundance in liver and kidney tessues and that
are known to have essential functions in a number
of key metabolic proceses in the body.

The choice of a battery of enzymes has greater ad-
vantages than evaluation of the activity of a single
enzyme though the latter may be present in abun-
dance in the target organ. For example. ALP is
present in the liver and its level in serum is known
to be invariably increased in most hepatobilliary
disorders (Roealki, 1976), yet it is hard to rule out
the interference of other tissue ALP (e.g. bone, in-
testine... ect) in the causation of such rise is serum
ALP.

The demonstration of a parallel rise in the activi-
ties of other serum enzymes that are known to be
more related to the liver than other organs would
support the conclusion of hepatic involvement as
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the cause of the observed rise in serum ALP, In
this connection, determination of serum GOT and
t -OT may serve as confirmatory indices for he-
patic derangement 1o be the source for the rise ob-
served in serum ALP.

MATERIAL AND METHODS

The study comprised 116 bitharzial adult male pa-
tients with age range, 18-65 years. None of the se-
lected individuals was complaining from other
discases and proved to have no treatment for bi-
tharziasis prior to their inclusion in this study.
Data for age, weight and degree of liver and/or
spleen enlargement were registered. Besides the
bilharzial cases, 15 healthy adult normal individu-
als (Group C) with the same age range were in-
cludes in the study to serve as controls. The bi-
tharzial cases were:

a- 15 patients with hacmatobiasis (Group H).
b. 74 subjects of mansoniasis were further subdi-
vided into 4 subgroups:

I) 23 cases in the carly stage of the disease where
the liver was not enlarged and the spleen was

not palpable (ml).

IT) 21 subjects in the 2nd stage of the disease
(m2). The main clinical feature was the occur-
rence of hepatomegaly, the spleen was not en-
larged.

III) 15 cases in the 3rd stage of the disease (m3).
This subgroup represented the hepatosple-
nomegalic stage of bilharziasis without as-
cites.

1V) 15 subjects in the 4th stage of the disease
(m4), hepatosplenomegaly with ascites.

c- 27 cases with mixed Schistosomiasis were
subdivided into 4 subgroups:

I) 14 Cases of mixed infection in early stage of
mansoniasis (Mixy)

II) 5 cases with hepatosplenomegalic stage of the
disease (Mix2)
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111) 4 bilharzial subjects presented the hepatosy,
nomegaly without ascites (Mix3)

1V) 4 patients with hepatosplenomegaly and &
cites (Mixg).

Before the initiation of any treatment, fasty,
blood samples were collected from patients nu;;
disposable syrings, and serum separated by cs,
trifugation for 10 min. at 3000 r.p.m. Morai,
urine samples were collected and analysed imm,
diately.

Determination of serum isocitrate dehydrogena,
activity (ICD) were detrmined by the method 4
King (1967). Serum leucine aminopeptidase &
tivity (LAP) were determined by methods &,
scribed by Martinek et al. (1964). Colorimety,
procedure for determination of serum and uriy,
Gamma-glutamyl transferase activity were de
scribed by method of Naftalin et al. (1963 ,,
Aspartate transaminase and alanine transaminzg,
activities were determined by Reitman and Fra
kel (1957).

RESULTS AND DISCUSSTON
. Se mes:

The data obtained for investigated serum enzy.
matic activities in our group of 15 healthy adu}
males used as controls revealed considerabil:
agreement with those reported by other investigs
tors. The units of ICD LAP and y -GT are U/L
Attention should be given to the fact that certan
enzymatic measurements are influenced in clini
cally healthy individuals by diet, race, sex, age,
geographical distribution as well as other enviros-
mental factors (Copeland 1069). Study of alter-
tions in a number of serum enzymatic activities i
useful in the diagnosis of various types of liver
disease because it may raflect many aspects of he-
patic dysfunction (Harper, 1973) i.e. the extent d
structural and functional damage in the liver.

The results for serum transaminases in haematobi
asis revealed very high significant increase it
aspartate aminotransferase (GOT) in concomitan
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with a slight significant increase in alanine amino-
transferase (GPT). These two variations resulted
in a slight significant increase in the serum COT/
GPT ratio, Since most of hepatic GOT is present
in the mitochondria (Rej, 1978), and the GPT is
ic (Shoukry et al., 1972), it scems diffi-
cult to deduce that this increment in serum GOT is
totally of hepatic origin. Since Schistosomiasis
has been reported to cause damage, although to
variable extent, to almost every organ in human
body particularly when repeated infection occurs
(Amador et al.,, 1963) it is possible that GOT
from other organs most probably heart, skeletal
muscles and kidney (Whitby et al., 1984 and
Wroblewski, 1960). The participation of the kid-
neys is substantiated from finding of high urinary
GOT content in our group of urinary bilharziasis.

Vet.Med.J.,Giza.Vol.41,No. 1(1993) |

= Significance cosparison to control,
= Significance comparison to haenatobiasis,

On the other hand, in mansoniasis, where liver is
more involved and with increased hepatic cells
disintegration, the increment in both serum GOT
and GPT were more pronounced than in hacmato-
biasis, serum GOT showed elevated values in a
great percentage of cases with advancement of the
stage of the discase. Thus it showed elevated val-
ues in 78, 86 and 100% of cases in the 151, 2pd
and 31d stages of the discase respectively, while
for cases in the 4th stage only 80% of the cases re-
vealed high values. However, the increase in ser-
um GOT was highly significantly pronounced in
the 4t} stage of the disease than either the 1st, 2nd
and 3d stages of the disease respectively, while
for cases in the 4th stage on 80% of the cases re-
vealed high values. However, the increase in ser-
um GOT was highly significantly pronounced in
the 41} stage of the disease than either the 1gt, 2nd
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8.2 = Significance in comparison to 2nd otage of mansoniasis.
’-, = Significance in comparison to 3rd stage of-mansoniasis,
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mixed infectlon

T2ble(2): Data for serum enrymatic activities in 14 cases with
cases(hasematobium

(heematobium and first stage of mansoniasis, mlu,').s
and hepzlomeqaly stage of mansoniasis, mlt2).

Crow 100 LAP ¥-G1 ALP GOt CPT cot
(LR U/ml U/ml Ui u/L u/L cPT
Range 20-285 0,7-5.55 | D.5-28 15.03-107.71| 13.44-75.376 | 12-64.32 1.08-1.79
MeS.E. |11.79412.02 | 2.1340.32 [12.1842.30{59.6427.87 | 20,014 4.26 |20.09+3.66 [1.4420.07
l\in‘ S(_ n.s.i. hes.i. n.s.l. v.hes.d, hes.i. s.5.1., s.5.1.
SH n.s.i. n.s.i. n.s.i. n.s.i. n.s.i. n.s.i. n.s.d.
s. n.s.d. n.s.d. n.s.d. n.s.i. NeS.d. n.s.d.  n.s.i.
1
Range | 80155 | 1.50-4.90| 3-61 |56.8-87.7 |17.28-30.92 12.96-25.66 0.82-1.77
LS.E. | 95£16.05 2.58+0.60 233_10.12 75.8445.99 | 26.18+2.77 20.164+2,42 | 1.3640.17
5: n.s.d. v.h.s.i.| s.s.i. vihes.i V.h.s.i. v.hes.i. | n.s.i.
nnz 5M n.s.d. m.s.i. n.s.i. vehesei. n.s.4. s.5.4. n.s.d.
s A.s.d. n.s.d. n.s.i. s.s.‘i. n.s.i. n.s.d. n.s.d.
o
5-1:1 n.s.d. n.s.d. NeSede n.s.i. n.s.d: n.s.i. N.s.d.
€ @lx, = Significence in comparison to 1st stage of mixed infection.

or 31d stages of the disease. This enormous eleva-
tion in serum GOT in the 4th stage of the disease
is most probably due to the active process of he-

- patic cell necrosis in the late stage of the disease.
- Yet, it is noticed that 3 cases of the 4h stage re-
. vealed serum GOT values within the normal

upper range and could be accounted for by :- (a)
these cases could be in more advanced late stage,

- where the involved necrosed hepatic tissue is ex-
- bausted, and the residual reminant of the affected
~cells could not cause high elevation for this en-

-

zyme in the circulation, and/or (b) beside the cells
being exhausted, a part of the enzyme in the circu-
lation is lost into the ascitic fluid by diffusion
through the serous membrane as do the plasma
proteins (Wroblewski 1960). The latter postulate

s T

Vet.Med.J.,Giza. Vol.41,No.1{1993)

receives strong support from the findigns of Khat-
tab et al. (1967), El-Hawary et al. (1970) and
Shoukry et al. (1972) that showed a high serum
protein content including enzymes into the ascitic
fluid in cirrhotic ascitic bilharzial patients.

Regarding serum GPT in cases of mansoniasis,
high values could be demonstrated in 83, 67, 67
and 67% of the cases of the 1st, 2nd, 3rd and 4th
stages respectively (Table 6). Thus, it seems that
serum GOT shows more correlation with the stag-
es of the disease i.e. the extent of hepatic involve-
ment than serum GPT. Such a finding lend sup-
port to the statement given by Wroblewski (1958)
that "despite the greater activity of GPT in liver
tissue, it seems that it is not specific for liver dis-
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Crowg (C)
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ease, and that elevation of serum GPT can be used
as a part of a battery of enzymes to establish
whether liver damage has occurred.

In cases of mixed infection, there is still signifi-
cant increments in both serum GOT and GPT. The
increase in serum GOT was observed in 79, 80,
100 and 100% of the cases in the 154, 2nd, 31d and
41h stages of the discase as referred to mansonia-
sis complications. However, the extent of the rise
was somewhat less than in the corresponding stag-
es of pure mansoniasis.

Of interest 10 mention, is that the results for serum
GPT in the different groups of bilharziasis includ-

[VetMed.J..Giza Vol.41,No.1(1993)

ed in the present study ran parallel with thsoe for
serum GOT, although the extent of rise in GPT
was a lesser magnitude than that for GOT espe-
cially in cases of the third and fourth stages of the
disease, as illustrated by the high rise in GOT/
GPT ratio in these latter two stages of the disease.
This could be accounted for by the fact that more
than 81% of hepatic cells GOT is located in the
mitochondria (Rej, 1978) while most of the liver
tissue GPT exist as a soluble cytoplasmic enzyme
(Murray, 1987) and hence on damage of hepatic
cells at greater rate in the advanced stages (i.e 31d
and 41h stages) of the disease the amount of GOT
efflux in the circulation will be at a higher magni-
tude leading to the demonstrated greater incre-
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Istle ()t Summary for the percentage of patlents wilh abnorsal serum hign
entymatic activities (hlgher than the upper noreal lisit for eac»

enzyme activity).

No. of ot
Crowp 10 | LAp | ¥Y-GT | AP | cOT | CoT r—1
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Haezatobiasis 15 208 | 1 7% | 53 | 0% | 20% 132
Mansonlasis 1
First stage of 23 268 | 43¢ |o0.08 | e15 | 780 | e3g | a £
sansondasis (I.')
Second stage of 21 2% | 62% 24X | 628 | Bs% | o7 sg
lﬂmﬂ:dasis(lb)
Third stage of 15 208 | 53% 40f | 73% |100f | E7% 47
mansoniasis 013)
fourth stage of 15 275 | 40% 53f | 93% | 0% | 678 3%
-rﬁudisls{-h)
Pized schistosomiasis:
Haeaatoblasis and m, 1% 14% § 29% | 0.0%| S35 | 795 | SS 0.0%
Heexstoniesis and |, 5 0.0 | e0f | 20f [100% | ®0% | B0 | o.0f
Haematobiasis and ny ] 25% | 75% sof |100% |100f | S0% =
Haezatoblseis end 4 755 [100% | 755 |100% [100% | 100% 253

H.B.t The percentage is calculated to the nearest total figure.
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ments in the GUT/GPT ratio. This suggestion re-
ceyves strong evidence from the exient of increase
i GUT/OPT ratio in the different stages of man-
soniasis which proved to be nas i, 8.5.4, v.h.c.i and
bsi mthe 138 2pd. I1d and 4th stages of manso-
masia when compared 1o controls, respectively.
Of imterest 10 add 18 that the relative decrease from
v.hsi in the Jgg stage 1o hs.i. in the 41} stage of
the discase may be due to variation in the rate of
loss of serum GOT and GPT nto the ascitic Nuid
ia the latter stages of the discase.

The rise in scrum fransaminases activities in bil-
harzizsis particularly mansoniasis could be mainly
attributed to bepatic involvement:

i) Increased liver cell damage under the effects of
halbarnal worms, eggs or the toxins elaborated
by them (Smay, 1957), Higazi, et al. (1960),
Saif et al. (1964), Saleh et al. (1964), Ghanem
et al. (1570; a + b), Adul-Nasr et al. (1973),
El-Haieg et al. (1978,a + b).

ii) A hypothetical cell membrane defect of submi-
croscopic dimensions leading to parenchymal
bepatic damage (El-Gholmy et al., 1969) with
increased hepatic cell membrane permeability
(Saay, 1957) and subsequent leakage or seep-
age of hepatic cytoplasmic enzymes e.g. GPT,
imto the blood.

In the advanced cases of bilharzial hepatic fibrosis
(Higaz, 1960, a + b; Ghanem, 1970, c), particu-
larly those with ascites (Ghanem et al., 1970) and
the finding of Mansour et al. (1965) that myopa-
thy may occur in mice infected with S.mansoni.

The demonstration of abnormal high levels fo ser-
um GOUT and GPT in our groups of different types
of schistosomiasis (urinary, intestinal or mxied)
seppors similar studies carried out on humans
(Higazi et al, 1960, Saif et al., 1964) and experi-
mental animals (Garson et al, 1957; Sadun, and
Williame 1966).

Yet, there seems an apparent conflict between our
findings for serum GFT and those reported by El-
Haleg et al. (1978) and Sadun and Williams
(1966) who teponed that the rise in serum GPT
was relatively giester than of GOT and with those
lphbluht.d by other investigators (Salah, 1962;

&u Med.J, Clza Vol 41 e 1 (1993)
t'

l‘

Pautrizel et al., 1963 and Murray, 1987) who
reported GPT levels to be within normal in their
groups of bilhrziasis.

Of value to add, is that Sommerville et al. (1960)
found that serum GOT activity in patients with
decompensated cirrhosis was significantly higher
that in those with compensated cirrhosis; while
serum GPT activity was not significantly altered
by the development of decompensation.

On the bases of out findings and those reported by
other investigators, it is possible to conclude that
the changes in serum GOT and GPT may serve as
helpful guides to assess the extent of hepatic inju-
ry in mansoniasis, and when considered in con-
junction with urinary enzymes (e.g. GOT) may re-
flect the extent of kidney or renal tissue damage in
both haematobiasis and mixed infestation. To our
knowledge and according to the available litera-
ture, no similar trials have been undertaken to cor-
relate the enzymatic activities in serum and urine
in such groups of bilharzial patients.

The data obtained for serum alkaline phosphatase
in haematobiasis revealed values exceeding the
upper normal limit in 53% of the cases. It is well
established that serum alkaline phosphatase activi-
ty primarily reflects changes in bone and liver
function, thouh high alkaline phosphatase activity
can be detected in other organs (Pankow et al.,
1972). Furthermore, any drug or element that in-
terferes with hepatic function or is hepatic toxic or
induces cholestasis could cause an increase in ser-
um alkaline phosphatase, sometimed dramatical-

ly.

In early stages of mansoniasis and mixed infection
there is also a significant rise in serum alkaline
phosphatase. This supports the findings of Man-
sour et al. (1982) who reported elevated serum al-
kaline phosphatase in cases of S. mansoni infec-
tion with no complication. Of interest to mention,
is that Fishman et al. (1965) demonstrated an in-
crease in serum alkaline phosphatase of intestinal
origin in patients with liver discase. Since S. man-
soni infestation is a discase which primarily af-
fects the intestine beside other organs. It is impor-
tant to add that the alkaline phosphatase is
considered a very sensitive indicator of liver dis-
cases when principally affect parenchymal cells, a
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Comdtuton whit e o6 horw i W ek g s the cerly
wtages of mascomiern (Haskhem ot 8l, 1947) A
very bagh torumm wbalose phing baase 1 cases of
biver cornumis whether don @ vural inluction of
coarmie advenced belusrnies (Liechofl of &l
1964). Alss, n ia perslicd o wmidar tepons by
ey mvestigmaie 15 mooe (Awadslla ot al,
1974; Awadalis oi al, 1975 sud Gareel of sl,
1975) std 16 ywmdie pu (Bereakin sud Lurie 1953
infected with § mansss: snd 0 bumse paticots
showing biber il bepuc s (Glasew o sl
197%; ¢ o [ st Bhdlaleg ot al, JUT8, b).

The patters of serva o)h sline phosphatase unong
cases wiih mraed iafecon umslates that dis-
cussed [of pate massomane rovever, the cxeat
of chevation of the vanow stagcs encoeded jo the
former hoss Gomonstzatesd is e latter, Since the
Kadaeys see ome of the nchest organs is alkaline
phesphatase, # i g i v propose that such is-
crzase 1u the exient of nes ey be due 1o the 2ddi-
tonsl efflex of 1enal tinve disline phusphatase
i the chroslanion. Suck & viow 15CEIVES SUppont
from the finding of elcsan! olisline phusphatase
actviy s the wrine of mixed infection as well as
Latrnrtsrneat

Servss Jevess of bescive sminupeptidase (LAP)
v gamams giwtae y| wase lerne ( 14GOT) activities
sppead W patadel and approsumate the degree of
devation of e bepatlc wruzyrme of ALP values
s hepatitnisary Gness. Dt 1/ 15 esseous discases
(Lama & Gassbiss, 1972; sad Roulkd, 1976).

hocarse Ceysengesae (1CD) has in fact been
adworates as 5 tagniy speafic sud very seasitive
sadscaton Loy the Caagnonis of parenchymal acute
bepatic damage (Streket o sl 1963 and Wilkio-
so8, 1976) sad cas o2 seen in e carly incubation
phase of the durasr Alws e cocyme has been
shows W be partacalany vasitice 1o detecting imi-
not epuden of bepaisc damaye due to alcobol
(Coldberg, 1575) and devgr (Wates et al., 1969
ang le. 1975,.

Is cases with pisad wlotics, wgh siguificant io-

crviase in sevess JOD scivnsns wis cboserved in the
bate: stage of the dueane iz lu adavaced promi-

send hepsinpbesomegidy vith sies.
Gassms-ghotasny) Waselerzie (y-GT) in serum has
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a M WL of ¥5,000 delwus, as measured by e,
ophoresis (Tsubl et sl 1980) and appeas;
unginste primanly from the liver (Huseby, 1%
The chief dinical value of measuring 1 0T in,
cozymatic sensitivity as indicator of hepatobily,
disease since it is elevawed in all form of liver ¢
Casrs,

In recent years, the enzyme assay of 1 -GT level,
serum has been used 10 suggest and detect the g
sue origin of observed serum ALP elevation (Zg,
et al, 1970 and Shoukry et al ., 1972), since ¢,
vation of y-GT activity is in parallel excess wy
the degree of ALP increase in liver disease og,
whereas ALP may be increased without y-GT ¢,
valion in bone, cerain renal and gastrointestisg
diseases. Concomitant liver and bone diseasy
can not be excluded when both enzymes 3
raised, but is less Jikely if a high y-GT accomps
ies slight Al Pelevation (Lum et al, 1972).

The results of the present study show that the &
tivity of serum y-GT in cases of haematobiasis;
well as in early stages of mansoniasis (all casest
the 15t stage beside those of the 2nd stage excep.
cases) as well as in the early uncomplicated 1g
stage infestation, were not significantly elevaie
This supports the finding of normal serum y-C
activity reported by Mansour et al. (1982) fork
group of patients in the early uncomplicated staz
of maasoniasis. The afore-mentioned four cass
asigned clinically as belonging to the 2nd stage:
the disease and demonstrated elevated serum
GT activity may be clinically on the border line s
enter in the 3;d stage of the disease where serm
1-GT values were elevated in a greater percentay
of the cases (40%).

Ia comparison with the results for serum ALP &
these difierent stages of the disease, it can be o
ticed that serum ALP showed elevated values ia!
greater percentage of cases than serum y-G7
These differences seem to add some support ¥
our suggestion that the observed elevated seres
ALP in haematobiasis as well as in the early st
es of mansoniasis and mixed infection may not ¥
totally of hepatic origin but it might at least p#
tially be of intestinal origin.

With the progress of the disease to the stages &
bepatosplenomegaly with and without ascites, ¥
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extent of elevation in serum y--OT Is more pro-
nounced. Besides, such clevation Is manifested In
a greater percentage of cases, In addition, the ele-
vation in cases with mixed infection far exceeded
that in cases with pure mansonliasis, and this dif-
ference can be attributed to the release of renal y--
GT into the circulation in mixed infection cases as
the kidney which is very rich in this enzyme is in-
volved under the effect of hacmatobiasis which is
a part of the mixed infection form of the discase.
This postulate is also supported by the finding of
elevated y- -GT activity in urine of cases suffered
from mixed schistosomal infection as well as pure
haematobiasis, while being normal in cases suffer-
ing from pure mansoniasis.

y--GT is a membrane-bound microsomal enzyme
and its tissue level increases in response to en-
hanced microsomal enzyme synthesis (Szewezuk,
1966 and Zimmermann 1984) Furthermore, the
hepatic enzyme has been demonstrated histo-
chemically and biochemically (Glenner et al.,
1962 Albert et al., 1964, Aronsen et al., 1969
and Naftalin et al., 1969;b) in the canaliculi of
the parenchyma, and especially in the luminal
border of the epithelial cells lining the fine biliary
ductules. So, the elevation of serum y--GT activity
may be due to the release of the enzyme from the
membrane matrix to which it is normally an-
chored (Rosalki, 1975 and Goldberg, 1980). This
suggestion in confirmed and supported by the
finding that activity of y--GT within the peripheral
hepatic cells (Glenner et al,, 1962; and Albert et
al, 1964) has been observed and that this y~GT
activity may be increased by inflammation or cir-
rhosis (Gibinski et al., 1963). In parallel, it can be
postulated that enhanced microsomal y--GT en-
zyme synthesis may take place under the effect of
the bilharzial worms or their eggs or toxins elabo-
rated by them.

. Leucine aminopeptidase (LAP) is another liver
enzyme that has relatively broad specificity Ru-
. tenberg et al. (1964) indicated that in other dis-
cases not involving the hepatobiliary tract or pan-
crease, LAP was only occasionally elevated.
However, Shay et al. (1960) reported that neither
the pancrease itself nor carcinoma of the pan-
crease is responsible for elevation in serum LAP.
Thus the increase of serum level of LAP activity
is most probably a specific and seasitive indicator

| Vet sted s, Giza. Vol,41,No. 1) 993)

of varlous diseases of hegatobiliary system (Arst
et al,, 1959; Bressler et al., 1960; Merikas &
Anganostous, 1964) and liver damage (Bardawil
et al., 1972), FPurther reports indicate that serum
values for LAP activity are generally normal in
patients with bone discases (Rutenburg et al.,
1964; Ardwalll, 1965 and Zimmermann et al.,
1984). Basz and Balogh (1965) concluded that
measurements of LAP activity can be useflul in
differential diagnosis of several liver and biliary
discases in infants, These findings had led 1o the
suggestion that distinction between osseous and
hepatobiliary discase as a cause of elevated serum
ALP levels can be provided by assay of serum
LAP activity.

The results obtained in the present study show
that patients infected with bilharzial mansoni and
presented the early uncomplicated stage (m)) hep-
atomegaly stage (m3), hepatosplenomegaly stage
without ascites (m3), or hepatosplenomegaly stage
with ascites (m4) demonstrate a significant in-
crease in serum LAP activity as compared 1o con-
trols. These data support the results obtained by
Khafagy et al. (1976), though the latter authors
did not report about the serum LAP in the early
uncomplicated stage of mansoniasis (m;) and
those reported by D'onoferio et al. (1964) who
showed raised serum LAP in hepatomegalic ascit-
ic cirrhosis and in splenomegalic cirrhosis. But
cases of hepatosplenomegaly with ascites (ms)
showed values lower than cases of hepatospleno-
mealy without ascites (m3): this may be due panly
to: (a) the ascape of some of the enzyme to the as-
citic fluid since Fleisher et al. (1959) found the
enzyme to be present in the ascitic fluid in pa-
tients with liver cirrhosis though in considerably
lower activity than that of the serum, and (b) part-
ly due to encreased elimination of the enzyme in
urine.

In mixed infection cases, the results show that ser-
um LAP activity also increased significantly in
the different stages of the disease, and that such
increment was parallel with the advancement of
the disease. However, cases in the most advanced
stage of mixed infection (haecmatobium and hepa-
tosplenomegaly with ascites, mixy) showed the

highest serum LAP activity that exceeded the cor-
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responding stage in pore mansoniasis (mg) This
greater rise conld be accounted for by the addi-
tional release of the enzyme from the involved
Kidneys (Glenner, 1962) under the effect of hae-
matobiasis a3 a part of the mixed schistosomal in-
fection type of the disease. This postulate receives
support from the data obtained for serum LAP in
oar grovp of urinary bilharzial patients where the
resuits showed a slight significant increase in the
serum enzyme activity. Increased of interest (o
add, is that LAP s widely distributed in certain
human tissues, among which is the small intestine
where it is abundant (Rutenberg et al,, 1958).
Serum LAP level in the carly uncomplicated stag-
es of either mansoniasis or mixed infection may
be partly due to the escape of certain amounts of
intestinal LAP into the circulation under the effect
of mansoni passing ova which cause damage to
intestinal wall.

Infiltration of the intestines and the portal tracts of
the liver with bilharzial graaulation tissue (which
is formed of the bilharzial ova in the centre sur-
rounded by epithelial giant and oesinophil cells
and changes in liver ceils due to deposition of this
granulation tissue may result in increased liver
cell damage or increased membrane permeability
of hepatic parenchyma and this may be the cause
of the release of LAP from the hepatic cells since
lvver cell necrosis in bilharziasis does not occur
except very terminally (Khalagy et al., 1976).

Of isterest to mention, is that for the most part
seram LAP values may provide some additional
information that is aot completely available when
other liver enzyme analyses are used (Ellis et al.,
1978), therefore serum LLAP delermination has en-
joyed some popularity in studies concerned with
primary and secondary hepatic disorders.

(1) Urinary Enzymes:

When a tissue of an organ is involved in a discase
process and the permeatality of its cells is affected
snd increased, or if s cells are disintegrated or
damaged, its contents including the enzymes are
released into the accessible channcls, For the in-
ternal organs, e.g. liver, heart,...etc., the easily and
directly accessible channel is the blood circula-
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tion, hence the release of sarymes fromm ek
pan nssues wonld be reflectod a5 sn iacrosma '
the enzyme activity in the bloodd Flasmsonie,
(particularly in the sctive state and stage oF s
g living ova) s usually acenmpanied w8
ferent degreea of haematuria The latter comid o
of participate in the causation of an =lavarion 4
urinary enzymatic content as a result of loas o,
certain amount of the serum eazymes M
present in the circulation.

These points gave us the impatus to carty oa 5
vestigation on the levels of a number of 2oz psn
that are known to be prescal in comeade s
amounts in the kidney (namely ¢ G7T, ALZ ™
GOT) in different groups of our g vents

Gamma-glutamly frapslerace,

In human tissue, the highest 1-GT actam®s
prominent in the kidney (Goldbarg et al, 134
with its highest activity in the renal tabales, whe
it is 12 times higher than 1a the poncrzas aad 2
times higher than in the liver. Low activities s
also, found in the small intostine, the spleen.
other crgans.

Despite high activity in kiduey (Lease, 1774, »
nal diseases may not be accompuriod or accomes
inied with slight increascs 1a y-GT activies )
the secrum (Rosalkl, 1975 aud Schlmdt =2 w
1973). Yet, elevated utinary activily wers reposss
in acute renal disorder and 1 neparosis. Beuds
the properties of 1-GT ia such unnes, and s »@
mal urine, and the urinary v GT socnzyme 2
tern are identical 1o those scen in the renal s
but differ from those of the -GT of plase
(Jacyszyn & Laursen, 1968 and Szasz, 1979

In our group of haematobiasis, uniae shosed =
highly significant elevation of 1-GT level, w84
that of hepatosplenomegaly stage of manscnus
without ascites showed unnary v-O1 lovel wad®
the normal range. Our previous results concers®
serum ¥-GT level in haematobiasis revealed wd
but non-sigaificant elevation, while that of e
tosplenomegaly stage of mansoniasis withost #
cites showed highly significant iacicase. Poef®
in hepatosplenomegaly stage of maioniass »%
oul ascites, y- GT level was elevatcd in seram ¥
not in urine, while in haematobiasis y -QT &
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was ¢levated in urine but not in serum. Therefore,
our results of the present study suggpest that the el-
“evation of urinary y-GT in hasematobiasis is

mainly derived from the Kidney and seems not, or
oaly partially , derived from the liver through
| pouriag of its enxymes into the circulation. This
suggestion supports the results obtalned by Or-
- lowski (1983), Lehmann et al, (1970) and Szasz
(1970) that revealed urinary y-GT levels within
the adrmal limits elevation of the plasma enzyme
in patieats with liver disease; in other words, in
- such cases urinary  y-GT did not appear to result
- from excretion of the plasma enzyme, since plas-
ma aad wrine enzyme levels showed no correla-
toa .

Of interest, hacmatobiasis has been reported to be
~ accompanied with very high significant increase
ia total winary amino acids among adult males
and childrea (El-Hawary et al., 1975), and such
loss was attributed mainly to renal involvement
asd basmaturia. It has been proposed that y-GT of
the resal proximat tubular cells is important to
conserve amino acids because y-GT participates in
. the reabsorption of amino acids from the glomeru-
lar filtate by the formation of y--glutamyl pep-
tides, which are absorbed into, and then broken
down by renmal cells, with return of their compo-
. meat amino acids to the blood (Orlowski, 1963).
- The loss of certain amounts of the y-GT enzyme
i urine from renal tissues under the effect of
worms, eggs or their toxins could lead to dysfunc-
tion in the mechanism of amino acids reabsorption
- from glomerular filtrate, and bence participates in
the causation of the aminoaciduria observed in
beaematobiasis as well as ibly other renal dis-
possitly

. In mixed infection cases, where the above deterio-
rating effect of hacmatobiasis is present, and with
. longer duration of the disease the glomerular fil-
. traton function may be involved leading 1o loss of
- certain quastitics of the clevated serum enzymes-
aricing under the effect of the concomitant manso-
~ miasis into the erine. This is in accordance with
the finding of different degrees of proteinuria in
- patients suffering from hacmatobiasis (Abdia,
+ 1974), and receives substantial evidence from our
. tesults that showed very highly significant incre-
menis in urinary y-GT in mixed infection cases
. than in cases with pure hacmatobiasis.

 [FesET Gaaversi e, 11953))

Alkaline Phosphatase:

Under normal coditions, very low ALP activity
could be detected in human urines, and it seems to
be derived from the kidneys (Butterworth, 1966,
Butterworth et al., 1965). In contrast to serum,
no isoenzymes of ALP in urine have been detect-
ed (Wajima, 1963). Biochemical and histochemi-
cal investigations revealed the presence of high
activities of ALP in renal tubular cells
(Wachstein, 1955 and Wacker, et al., 1961) and
it has been shown that brush borders contain high
levels of ALP (NovikolT, 1959).

The values for ALP activity achieved in the
present study show that urinary ALP activuy in
hepatosplenomegaly stage of mansoniasis without
ascites was within the normal limit with no signif-
icant change from controls. This finding reflects
the normal glomerular filtration function in such
cases. On the other hand, urinary ALP activity in
haematobiasis and in mixed infection cases was
very highly significantly elevated as compared to
controls. However, the extent of increment in uri-
nary ALP activity did not correlate with the extent
of increase in the activity of the correspond-
ing serum ALP

imental investigations on changes of uninary
ALP have been performed in different species of
experimental animals (Ascher & Anson, 1960,
Bergmann & Truss, 1964 and raab, 1966), and
showed that chemical tubular damage and renal
ischemia increased urinary ALP (Bergmann et
al, 1964 and Harper, 1973). Also, many renal
diseases have been shown to increase urinary ALP
activity: acute and subacute nephritis, renal lupus
erythematosis, tubular necrosis, acute renal fail-
ure, renal infarction and tumors of the kidney as
well as of the bladder (Amador et al, 1963,
1965, Butterworth et al.,, 1963, Dubach et al,,
1966; a + b).

Based on our observations, it could be suggested
that the increase in urinary ALP activity in hae-
matobiasis is mainly of renal origin, and in mixed
infection mansoniasis by itself causes high eleva-
tion in serum ALP and with the possibility of ab-
normalities in the glomerular filtration function,
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the serum enzyme rise may at least partially
(through lts lcakage) participate in the causation
of elevation in urinary ALP activity.

Gluwtamle:Oxaloacetic Transaminase;

Under normal conditions, only very low GOT ac-
tivity is present in human urine (Amelung et al.,
1956 snd 1958). GOT activity has been demon-
strated In urines without any detectable proteinu-
tia (Pletschmann et al., 1960).

In all species examined, high activities of GOT
was found in renal tissue (Dieckhoff et al., 1964,
s and Dubach, 1963). Human kidney tissue has
been reported to have GOT in moderate amounts
which are relatively concentrated in the glomeru-
lus (Wroblewskl, 1958). The presence of GOT in
the urine of normal people is probably due to the
result of normal "wear and tear” breakdown of
cells in the urinary tract,

The results for GOT activity achieved in our
present study show that both serum and urinary
GOT activities were elevated in haematobiasis ei-
ther when pure or mixed with mansoniasis, while
in hepatosplenomegaly stage of pure mansoniasis
without ascites only serum GOT activity was ele-
vated. Since S. haematobium worms, eggs or its
toxins affect the kidney besides other regions of
the renal system, the above results strongly sug-
gest that the increase in urinary GOT level is most
probably of renal origin.

From the above studies concerning the urinary en-
zymes it could be stated that assay of certain en-
zyme activitics-that are known to be of renal ori-
gin in the urine of haematobiasis could throw
some light on the extent of involvement of the re-
nal system in such cases. Besides, it may prove to
be helpful as a laboratory tool in confirming the
concomitant infection with haematobiasis (beside
mansoniasis) even when one fails to discover liv-
ing haematobium ova in the urine of mixed infec-
tion cases.
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